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Foreword 



A pupU's experiences between the ages of 1 1 and 16 probably shape his 
-ttttoatc view of yicnre an d..ofj±[fi.jBMural world 



. most youngsters become more adept at thinking conceptually. Sinbe 
concepts arc at the heart of science, this is the age at which most stu- 
dent* first gain the ability to study science in a really organized way. 
Here, too, the commitmei^t for or against sciencjp as an interest or a 
vocation is often made. ' ' 

Paradoxically, the students at this criticial age 4iaye been the ones 
- least affected by the recent effort to produ<ie new science instructional 
materials. Despite a number of commendable efforts to improve the • 
situation, the middle years stand today as a comparatively weak link in ^ ' 
science education between the rapidly changing elementary curriculum 
and the recently revitalized high school science courisis. This volume 
and its accompanying materials represent one attempt to pT0vidc a 
sound approach to instruction for this relativdy uncharted level. 
* At the outset the "organizers of the ISCSl Projed sledded th^t it 
would^ b6 shortsighted and unwise to try to fill Ac gap in middle? ♦ 
school science education by simply writing an,0<her textbook. We ^ hose ^ 
instead to challenge some of the most firmly established concepts 
about how to teaCh and just what science material can and shoAld be 
. taught to adolescents. The ISCS staff have;tendjed to misyn^t what 
authorities believe about schools, teachers,' children, and teaching until 
/ have had the chance to test these assumptions in actual classrooms i 
' with real children. As conflicts have arisen,- our^policy has been to rely 
more iiponjKhat we saw happening in the schools than upon what 
authorities sfSd could or would happen. It is largely because of this^ 
' policy that the ISCS materials represent a substantial departure from 

the' norm. . ' *" 
The primary difference between the ISCS^ program and more con- 
*• vcntipnal approaches is the fact that it allows each student to* travel 

"•VV ^ , ^ ■ ■ 
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0 



.at his own pace, and it j^crmits the scope and sequence of instruction 
to vary with hi/ interest^, abihties. and background. The ISCS writers 
have systematically tried to give the student more of a role in deciding 
what he should study next and how soon he should study it When the 
materials are used as intended, the ISCS teachef serves more as a 
/*task easer'" than a **task master/' It is his job to help the student 
answer the questions that arise from his own study rather than to try 
to anticipate and^package what the student needs to know. 

There is nothing radically new in the ISCS approach to instruction. 
Outstanding t'eachers from Socrates to Mark Hopkins have stressed the 
need to personalize education. ISCS^has tried to do something more 
than pay lip service to this goal. ISCS' major contribution has been to 
design a system whereby an average teacher, Operating under iformal' 
co n str ain t s, i n jui^Qidina]^.d^srQom^^w^^^ ordinaiy children, can in- 
deed give maximum Attention to each student's progress. 

The development of the ISCS material has bVn a group effort from 
the outset. It began in 1962, when oxitstanding educators met to decide 
what might be done to improve middle-grade science teaching. The 
recommendations of these conferences were 4:onverted into a tentative 
plan for a set of instructional m^teri^ls by a small group of Florida 
"State University faculty members. Small-scale writing sessions con- 
ducted on the Florida State campus during j964 and 1965 resulted in 
pilot curriculum materials that were tested in selected Florida schools 
during the 1965-66 school year. All this preliminary wprk wis sup- 
ported by fuods generously provided by The Florida State University. 

In June of 1966, financjial support was provided by the United States' 
, Office of Education,^ apd the preliminary effort was formalized into 
the ISCS' Project. Later, the National Science Foundation made sev- 
eral additional grants in support of the ISCS ^flfort. ' 

The first draft of these materials was produced in 1968, during a 
^ummer^ writing ^conferlfnce. The .conferees were scientists, science 
educators^ and junior high school teachers drawn from all over fhe 
United States. The ori^injil materials have been revised three times 
prior to their publication in this volume. More than 150 writers have 
contributed to the materials, and more than 18Q,000 children, in 46 
states, have been involved in their field' testing* 

>ye sincerely hope that the teachers and students who will use this 
mate'rial will find that the great amount of time, money, and effort 
that has gone into its development has been worthwhile* 

Tallahassee, Florida The ' Directors ^ ... > 

Februar} i972 intermediate sapience curriculum swjdy 
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Notes tp the Student 



-This Record Book is where you should writ^our answers. 
Try to fill in the. aAswer to each question as you come to it, 

_ Ifth^Jines are not long enough for your answers, use the mar- 

"^pn^jOO.^^^^^ \ " 

Fill in the blank Tables witii the d^ta from your experiments. 
And use the grids to plot your graphs. Naturally, the answers 
depend on what has come before in the particular chapter 05 
excursion. Do your reading in the textbook and .use this book 

. on^y for writing down your answers. 
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^ How Well Am 1 Doing? 



You probably wonder what you arc expected to learn in this science 
course. You would like to know how well you are doing. This section 
of the book will help you find out. It contains a Self-Evaluation foi- 
each chapter. If you can answer all the questions, you're doing very 
welt 

The Self-Evaluations are for your benefit. Your teacher will not use 
the results to give you a grade. Instead, you will grade yourself, since 
you are able to check your own answers as you go along. 

Here*s how to use the Self-Evaluations. When you finish a chapter, 
* take the Self-Evaluation for that chapter. After answering the questions, 
turn to the Answer Key that is at the end of this section. ¥h; Answer 
Key will tell you whether your answers were right or wrong. 

Some questions can be answered in more than one way. Your answers 
to these questions inay not quite agree with those in the Answer Key. 
If you mi^a question^ review the material upon which it was based 
/ before going on to^the next chapter. Page references are frequently 
induded in the Answer Key to help you review. 

On the next to last f age of this booklet, there a grid, whichvyou 
can use to keep a recdrd of your own progress. 
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List the nunlbers of all the, resources you used for this chapter. 



SELF-EVALUATlOKj 1 



□1-1. This unit is about the earth's landscape. In Sk chapters that 
follow, you will be asked many questions about thejarth's features, 
such as how they may have been formed and what they may look like 
in the future. Where will you get the information to help you answer 
the questions that were referred to as resource problems? 



□1-2.. What observations have geologists used to support the idea that 
the continents might have been joined together in the past? 



□1-3. Indicate with a check mark those areas that have a large number 
of earthquakes. 

•western coast of the U.S. 

'eastern coast of the .U.S. ^ • 
-the state you live ip ' 25 



midway between North America and Europe 
eastern coast bf South America 



□ 1-4. Which theory or model explains the pattern of earthquakes on 
the earth, sea-floor spreading or the contraction ^eory? Explain your 
answer. 



□ 1-5. Look at the combined drawing in your textbook of the three 
landscapes. (Page 9, Figure 1-4 in your textbook.) Which section. A, B, 
or C (see the left margin), contains features that are most like the 
landscape where you live? 



SeLF-£\MHiAriC>/ 2. List the numbers of all the resources you used for this chapter. 



□2-1. What interpretations can ydii make from the following observa- 
tions: The tilt of sedimentary rocks reported on the side of a mountain 
is 21°. Several fossils of animals that once lived in ocean water have 
been located within the rocks. 



□^2. Obtain from your teacher the rock samples 06 and 19. Describe 
very carefully the appearance of each rock. 
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Do you think the rocks were formed in different ways? Explain your 
answer. 



Identify at least one mineral in each rock. 



□2-3. Suppose you visited the mountain shown in the picture below 
to collect rocks. As you collected your rocks, suppose you found that 
most of them were one of three types — glassy, frothy, or fine-grained 
crystalline. Predict how the mountain was formed. 




□2-4. Describe the precedes that probably formed the rock feature 
pictured below. 




□2-5. Describe how the mountains on the next page were probably 
formed. ' • ' 
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□2-6. Predict liow the mountains showi^ in question 2>S will look in 
the ^tant future. . * , - ^ 



□2-7. Su^ipos^the land around the*Gulf of Mexico were upjiifted in 
the future, pescribe whjit you think the mountains would look like^ 
What kind of rocks would you expect to fiikl? 

I . - ' - ^ *. .. ' 




SfLF-EVALUATIGN 3 List the. numbers of all the resources you used for this chapter. 



I 



□3*1- WhatMoes the layered rock tell you about the history of the 
landscape shown in the picture below? ^ 






□3*2. In this chapter you did several experiments with the stream table 
to find out some properties of rivers. Spme factors you studied were 
the slope of a river, the volume of ^^^tm^ ^nd the smoothness of the 
bed/ How do changes in these factoi^aflecr the ability of a river to 
erode the l^dscajpe? 




ms 3-3 through 3-4 refer to. Figures A md B above 



□a^ What are the major diflferences between the two streams in terms 
of potential energy? kinetic ener^? erosive ability? rate of flow? size 
of particles carried in stream? 

_ ^ ^ — ^ ^ 



□3-4k Predict what you think the landscape in each picture may look 
like in the future. 



. ■ • i; 
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n3-5» The figure below shows a river flowing toward the bottom of 
the page with a series of meandering bends. Make a sketch showing 
what you think will be the path of the river some time in the fiiturc. 
Explain your sketch. t 




□3-6>Some of the most fertile farmland in the United States is now 
on the bottom <(5f. the Gulf of Mexico near the mouth of the Mississippi. 
Where did jt come from? How did it get where it is? 



SELF-EVALUATIOW 4 List the numbers of all the resources you used for this chapmen 



2 



□4,1^ The following statements were made by an ISCS student about 
the landscape shown on the next page. Place a check mark (/) next 
to each statement that you agree with* For those that you disagree 
with, state your reasons. 
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b. The rock outcrops at A are probably more resistant rock than 

the rock on the shore. 




c The waves break because of interference or friction with the 
bottom. 



d. The debris that has accumulated at the bottom of the cliff B 

is evidence of stomt activity. ^ 
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□4-2. ^or each diagram below, sketch a pattern that you believe 
/describes the waves as they approach the shore. 



LAND 




WAVES 




B 



□4.3. Use the picture below to answer th^ following questions. 
Do you think the beach house is in^a ^ood location? Why? 
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Was this picture taken at low, or high, tide? Explain your answer. 



Do you think there are many sandbars in this area? Explain your 
answer. -..^ 



D4-4. Predict what would happen to the New Orleans harbor (below) 
if the area were not continuously dredged. 




□4^. Place the letter D next to those features that are formed by 
deposition of earth materiaU and the letter E for those formed by the 
erosion of earth material. 



.sandbar 
.sea cave 



.spit 

.sea cliff 



.beach 




SELF EVALUATION ANSWER KEY 
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8ELF-EVALUATIdN 1 

1-1. Resources have been provided to help you answer the questions that are raised in each of 
the chi^iters of this unit When you meet a resource que$tion,#you will be refenj^ to a cluster 
of resources located at the end of thl^chapter. It is your responsibility to select and do the resource 
or resource that se^ most appropriate. In some cases you will only have to do one or two 
resource^ to answer ^ resource problem, while in other cases you may have to use all the resources 
in a cluster. There ^ other places you might gp for information — to your libraiy» filmf* or even 
your oommimity itself. 

1«3t 1*be observations 4^at have been used to support continental drif^ are varied. They include 
the locatioh of glacial features, such as grooves in rock and deposit! of facial till, on continents 
separated oceans. This has led to the inference that these features could only, exbt if the 
continents were together during an ancient ice a^e. Another line of evidence you might have 
mentioned is the location of similair sequences of rocks on the Sootbem Hemisphere continents. 
See Resources. 1 and 2 if you had trouble. 

1«9« The following places would have large numbers of earthquakes: western coast of U.S. and 
midway between North America and Europe (mid-oceiin ridge). If you tive in a western state, 
c you m^t have said the state you live in. The answers to this question are based on Activity 
1*3» where you plotted the locations of a large number of earthquakes. . Check your completed 
map of earthquakes^ or look at the nup on page 20 of Crusty Problems. 

1-4. Sea-floor spreading seems to account for the pattern of earthquakes. According to the theory, 
new crust is forming at the mid-ocean ridges and spreading aw^iy from these areas. Crust is pulled 
hack into the crust at deep-sea trenches. Thus, earthquake^ should occttr where the action is. 
In this case the action' is along the nud-ocean ridges, the western edges of continents of North 
Ajnerica and South America, across central Europe into Turkey and across to India. Thus, you 
Aiould have noted that there are belts of earthquakes Indicating the {>laces where crustal plates 
are spreading apart or coming together. Revtev 'Resources 3 and 4 if you had trouble. 

Ypuir answer tolhis question depends oti where you live. You niiay live in a mountain region, 
or you may live in the midlands. You may even live near the seashore. You can ask your^laacher 
to dieck your answer. More than likely, you will recognize the kind of landscape of the nearby 
oountiyside even if you live in a ^jj^ 




VSELF-EVALUATION 2 ^ ^ 

2-1, S\>u mi^ht have some of the following intcrpretationv Sedimentary rrnks with a t^j of 21* 
have btcn uplifted from their origmal position Ihe fact that fossils of sea ammals are found 
in a mountam might havo led vou tt) say that the land was uphfted from the <wea (or sea level 
went down). Review pages 27 30 if you missed this. 

2-2. Rock sample 06. which is ^fifny granite, is composed of more than one component or mineral. 
It contains a black mineral, a pink mineral, and an ott-whitc mineral I he minerals (hornblende, 
feldspar, and quart/ respectively) have an interlocking texture and are randomly arranged in the 
rock. Sample 19 is a sandstone The hkI is red in color, and i! you examined it under a hand 
" Idns you probably noted that it appears to be comp<^d of one mineral. It is noninterlocking. 
See pages 31-32 if you had trouble describing the rocks. 

You should have concluded from your observations that the rocks were formed in different^ 
ways. Sample 06 wa.s probably formed by the coohng of a hot molten material beneath the cnisc 
The sandstone was probably formed from the accumulation of quartz grains in water, which were 
later cemented together. If you had trouble making interpretation, see Resources 6, 7, and 8. If 
ypu could not^^iliify the mineral. check^Resourcc 11. ^ 

2-3. The evidence suggests that the mountain is volcanic. If yoo 4ook al the picture, you will 
see the mountaiitis cone-shaped^^hich is typical of volcanoes, llie rocks aescribed are igneous, 
which Indicates mat they are formed from molten m^nal.' See the section on Mono craters on 
pages 37-39, and check Resource 13. ^ - '^ 

2-4. The rock was apparently a flat-lying sedimentary rpck that became folded because of ph%ures 
squeezing m from the sides. A model used to interpret folding is described in Resource IS. 

2-5. The mountains pictured are wedge-shaped. One explanation for the formation of wedge- 
shaped mountams is slippage along a fault or^an uplift. Whatevef description you gave to help 
explain the shape of the mountains and their uphft is okay as long as it provides for tHe steep 
wedge shape of the mountains. If you would Uke some help on this, see pages 35-37 and Resource 
17. * ; . 

2-6. Today, the mountains in the picture are steep and jagged. In the 'distant future, they may 
look quite diiferent. They may be very smooth. It is also possible that folding may occur. As 
time passes, vegetation may increase on the mountains. These are only a few. of the many 
predictions you could have made. It is important for you to include in your predicdon the idea 
that in the distant future these mountains may look very different than they do today. 

2- 7. If the land around the Gulf of Mexico were uplifted in the future^the mountains would 
very likely be composed oC ripple-marked, tilted rock. The area would probably have a great 
deal jpf sedimentary rock with impressions of small sea creatures and man)^ shells. It is not likely 
that mis event will happen in your lifetime or even in the next few hundred years. How^cver, 
you might like to think about it. Since a tremendous ainount of soil and silt is being dumped 
into the Gulf of Mexico from the surrounding rivers that empty into it, it is quite possible that 
this could happen someday. ^ 

SELF-EVALUATION 3 

3- 1. The rock, because of its horizontal layers, is apparently sedimentary. It was probably fonned 
when sediments were deposited underwater. These sediments could have hardened into rocks by 
chemical action. Thus, the cliff here was probably underwater a long time ago. SeNJlesources 
7, 8, and 9 in Chapter 2 for informatiojp about how this area may have been formed. 

3-2. The greater the kinetic energy of a stream, the greater its erosive ability. Increasing the slope 
of a stream makes the water flow faster. Streams with high slopes should erode more material 
than those with gentle slopes. The more water in a streajn. the greater its capacity to carry material 
away. You should have noted that the smoothness of* the bed affects the velocity. Increased 
smoothness increases the velocity. If you need to review these ideas, see Resource Cluster B in 
Chapter! 
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S-a. The straim in picture A is a meandering strcAn flowing ^ong relatively tlat^round. The 
stream in picture B is obviously a mountain stream, falling down a sloped area. The two streams 
tm quite diflerent. One is moving relatively slowly, twtstmg and winding, while the other is moving, 
very rapidly. They ttte ahke in that they are both composed of moving water and both streams 
have energy. With reference to each variable you may have mcluded the fbUowmg: YoxTinay 
have said that the stream in picture B has more kinetic energy and the streamNtr picture A has 
more potential energy if you assumed that it was at a high elevation. There is another way you 
oouM look at energy in these situations. You could consider that because of its height, the mountain 
stream'also has potential energy. As the water plunges down the mountain, its pot<;||tial energy 
decieatet. When you talk about kinetic and potential energy, everything depends on your point 
of view. 

*^ See page* 103 and lOfTbr more information about energy. For the meandering stream in A, 
the outer bank of the river is being eroded by faster water. w|iich has more kinetic eneigy. ForV 
the mountain stream in B, most erosion is probably taking place as the water hits in the la»vest 
pan of the picture. See Resources 28 and 36 for erosive abihty. The rate of flow is probably 
gllMUerin river B than in A. The size of the particles being carried in A are probably smaller 
(mud and silt size) whereas, because of the higher velocity* large particles can be carried in B. 
Sea Resources 27 and 28. 

*4. In the ftiture river A may change its course many times. As it changes its course, it may 
leave behind small lakes and islands. It is p^ible that the liver may even disappear, leaving 
behind d dry chaimel. It may eveh increase imize, covering a much larger area. In the distant 
future, m huge wate^all may be fbrmed in the landscape ^own in picture B,*or there may be 
m scries oLwaterfalls, one after the other. There*s also a -fWibility that a larg<f' gorge may be 
carved oumf the rock. See Resource 36 for river A, and 33 for river B. 

9-f» Your sketch .should show the continued erosion of the outer b^ds of the stream. This would 
dune cutplb or oxbows to occur* One possible pajth is shown here: j , 




T^e Mississippi River drains a large portion of the midlands of the United States. If you 
Ibek at the m^p in Resource 25. you will see that the Mississippi flows many, many miles through 
the aiidlands. Ito origin is about Bemidji, Miimesota* from whence it flows south into the Gulf 
of Mexico. The area^throag^ which the Mississippi flows contains ^mc of the most fertile farmland 
in the United States. As the riyer flows and tributaries join with the Mississip(Si, the water carries 
away the soil ftom these farmlands. Eventually^ this soil is dumped in the Gulf of Mexico. If 
you ev<r visit the hirbor at New Orleans* you will see huge pumps that work^ continuously to 
lemave the sand frdm the bottom of the harbor in ^er to keep the chaimel open* 
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SELF-EVALUATION 4 

4-1. You should h«vc checked (agreed) items b. c. and d* If you did not agree with these, check 
Resource 38 for b, 39 for C, and Aciivmci 4-1 through 4-3 for d. You may no| have checked 
% since there is evidence of a former beach or bench at a higher elevation. The flat surface in 
the upper center of the photograph well above the current beach might have been lifted lo that 
elevatioil. Of course, you might have said thai ocean level went down, and you could also be 
rigbt ^ 

4*2* The wave patterns might hive looked like these: ' 



LAND 




WAVES 



LAND 
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Check Resource 40. For your information A is an example of waves bending because of refractioDk 
and B because diffractton. 

4«3« If you studied the picture carefully, you prdbibly came to the condu^n that this ^oastUne 
does not receive violent wave action except perhaps during a storm. The beach house is sitting 
relatively unprotected. However, if you jook closely at the jiees, you will notice that they do not 
*'seem to be bent in any one direction, indicating that this area docs not receive long perioda of 
strong winds from a single direction. Probably the beach bouse is in a good location except* of 
course, in the event of a hurricane. You should have come to the conclusion that the lecture 
was taken at low tide. (You can see a double row of seaweed and trash deposited along the bcadi 
as the tide went out) Whether or not there aire sandbars in this area is a inorc difficult question. 
Voirreally have to study the picture very carefully. If you do, you wiU see a jetty in the foreground. 
This was built to prevent the transport of sand. If you visited this fu«a, you would find that there, 
are many sandbars, and sand could be transported up the coast But the jetty has been buih 
purposely^ to interrupt the wave stcfion thartransports this sand. Check Resource 46 for lUither 
inf<Kmatk>n« . • ' y 

L If you have studied the chapter on the ^midlands, you already know that tons of s2nd and 
silt )arc carried by the Mississippi River as it flows into the Gulf of Mexico. As the Mississippi 
RiVer enters the Gulf, it slows down and drops some of its4oad^ If t^t harbor were not continuously 
ged* it would soon disappear, because the sand would pile up higher and higher. 

You should have placed D for depoiy^nll features and E for erosional features as shown 
•below. You can find ftirther. information on each feature.by inferring to the resources or pages 
listed next^to each feature*- 

..^sandbar— Resouroe 46 \ ^ 

Jl^sea cave-*Pftg^ 161, and Resoutce 38 
.H^qrit^Resouroe 46 

«l_sea diff— Resource jff* *v 
^bcach*-Pl«es 157^160 



My Progress 



Keep track of your progress in the course by plotting the {percent 
correct for each Self Evaluation as you cMiplete it. 

Percent correct = Number cArrect ^ 

^l umber of questions. - ^ 

To find how you are doipg» draw lines connecting these points. After 
youVe tested yourself on all chapters, you may want' to draw a best-fit 
JUne. But in the meantime, unless you always getuhe same percent 
correct, your graph will look like a series j)f mountain peaks. 

^ RECORD OF MY PROGRESS 
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PICTURE CREDITS 



27 r Oregon State/Highway Department 

2S*3t U.S. Forest Service 

33 U.S. Department of the interior. Ttie National Park Service 

34 Florida State News Bureau 

35 U.S* Army Corps of Engineers 
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